INTRODUCTION
============

In the last few decades, laparoscopic surgery has replaced conventional open surgery in the treatment of most elective gastrointestinal diseases, even malignancies such as gastric and colorectal cancers, with sound oncologic outomes.[@B1],[@B2] In addition, robotic surgical systems have been developed as a means of overcoming the limitations of conventional laparoscopic surgery and enhancing its efficacy.[@B3]

However, it was only recent movement that minimally invasive approaches began to be used in the treatment of pancreatic cancer. Radical antegrade modular pancreatosplenectomy (RAMPS) is regarded as a reasonable approach for margin-negative and systemic lymph node clearance in left-sided pancreatic cancer,[@B4] and operarecent literature has reported the long-term oncologic outcomes of RAMPS.[@B5] Based on our past experiences with distal pancreatosplenectomy (DPS) for pancreatic cancer,[@B6] we have selectively applied minimally invasive modified anterior RAMPS since 2007. In this report, we present a patient who underwent first robotic anterior RAMPS and survived for more than five years without cancer recurrence.

CASE REPORT
===========

Patient
-------

A 72 year-old man (hight-172 cm, weight-78 kg, body mass index-26.37) with a three-month history of weight loss of 5 kg was admitted to the Department of Surgery in Severance Hospital, Seoul, Korea. On preoperative axial imaging, he had a suspicious mass-like lesion confined to the pancreas, which was suggestive of pancreatic cancer ([Fig. 1A and B](#F1){ref-type="fig"}). The tumor seemed not to invade retroperitoneal space and it was apart from celiac axis. The patient\'s CA 19-9 was elevated to 60 IU/mL. After careful consideration, a decision to perform minimally invasive pancreatectomy was made based on the concept of anterior RAMPS, and a robotic surgical system was subsequently used.

Surgery
-------

The complete procedure is described in a multimedia article published previously.[@B7],[@B8] In brief, surgery was performed with the patient placed in the supine position. After division of both the gastrocolic and gastrosplenic ligaments, the whole pancreas was exposed. Following the main outline of the original RAMPS, a complete window could be made via the avascular plane between the pancreatic neck and superior mesenteric vein-portal vein-splenic vein (SMV-PV-SV) confluence. This facilitated dissection of the lymph nodes around the common hepatic artery. Division of the pancreas was performed by endo-GIA at the pancreatic neck portion. The left gastric vein with soft tissue around celiac trunk and common hepatic artery were dissected ([Fig. 1C](#F1){ref-type="fig"}). The splenic artery and vein were controlled at the origin of the celiac trunk and t the junction of the SV and SMV, respectively. The robotic surgical system is thought to be helpful for these dissectional processes. The superior mesenteric artery and left renal vessels were not aggressively dissected. The distal part of the pancreas was dissected with soft tissue around the celiac trun and the fascia layer covering the adrenal gland and perinephric soft tissue in a right-to-left fashion. An endo-pouch was introduced and surgical specimen was retrieved through a small vertical abdominal wound. The total operation time was eight hours and the intraoperative blood loss was 700 mL.

Postoperative course
--------------------

The patient recovered without any complications. He returned to an oral diet on the first day and was discharged on the tenth day after operation. Pathologic examination revealed a pancreatic ductal adenocarcinoma with extension into the peripancreatic soft tissue (pT3). Regional lymph node metastasis was not identified (pN0, 0/2). Both the pancreatic resection margin and the tangential posterior margin were free of carcinoma ([Fig. 1D](#F1){ref-type="fig"}). No evidence of perineural and lymphovascular invasion was noted. The patient received only postoperative adjuvant radiotherapy around the tumor bed (total 55.67 Gy/19 fractions, daily 2.93 Gy) ([Fig. 1E](#F1){ref-type="fig"}). His CA 19-9 remained within normal limits after surgery ([Fig. 1F](#F1){ref-type="fig"}), and the patient survived for more than five years without cancer recurrence.

DISCUSSION
==========

Based on our surgical experiences,[@B6] bloodless and margin-negative resection is an important factor in treating left-sided pancreatic cancer. In general, the use of posterior RAMPS for pancreatic cancer that has invaded the retroperitoneal space is technically challenging. Thus, in applying minimally invasive approaches to left-sided pancreatic cancer, it would be the best to consider anterior RMAPS, in which the posterior dissection plane is placed anterior to the left adrenal gland. Potential tumor conditions that can be completely removed by minimally invasive (MI) anterior RAMPS include those (Yonsei-Criteria for-MI RMAPS): 1) confined to the pancreas, 2) with the intact fascia layer between the pancreas and left adrenal gland/kidney, and 3) more than 1 to 2 cm from the celiac axis.[@B7],[@B8] In the past, several studies[@B9]-[@B11] have been published demonstrating the technical feasibility and clinical benefit of laparoscopic distal pancreatectomy over open distal pancreatectomy; however, most cases of pancreatic cancer (ductal adenocarcinoma) were included in these studies only incidentally. As a result, we cannot fully assess the surgical quality of these procedures in the treatment of cancer based on the literature. In addition, the lack of information on tumor biologic characteristics, such as pT stage, pN stage, margin status, perineural/lymphovascular invasion, and survival outcomes, makes it difficult to determine the oncologic feasibility of minimally invasive approach for left-sided pancreatic cancer. However, recent clinical study suggest the technical feasibility and sound short-term perioperative oncologic outcomes.[@B7],[@B8],[@B12]-[@B14] Particularly, Daoudai, et al.[@B15] evaluated a total of 27 cases of robotic distal pancreatectomy for pancreatic ductal adenocarcinoma and showed excellent perioperative oncologic outcomes. It is true that current robot surgical system has unique characteristics to compensate the limitation of conventional laparoscopic surgery. In this case, we could take great advantages of three dimensional stable operative field provided by robotic surgical system and wrist-like movement of laparoscopic instrument in dissection of soft tissue around celiac axis, effective vascular control at the origin of the splenic artery/vein, and making window between pancreas and SMV-SV-PV confluence. However, it may be difficult to conclude that robot surgery will be superior in oncologic surgery for left sided pancreatic cancer, because 1) both robotic and laparoscopic approaches belong to the same category of minimally invasive surgery, therefore, the outcome may be similar. 2) Daoudai, et al.\'s data should be criticized because of critical selection bias according to the time of surgical approach.[@B15] 3) Moreover, conventional laparoscopic technique has been far advanced these days. Therefore, it is thought that the concept of minimally invasive radical pancreatectomy using either robotic or laparoscopic approach seems more necessary rather than the view of which procedure would be superior in this moment. In the near future, not only the technical feasibility but also oncologic concerns of minimally invasive radical pancreatectomy for left-sided pancreatectomy should be properly evaluated, based on long-term survival outcomes.

In summary, we report a case of a patient selected for robotic anterior RAMPS in the treatment of his left-sided pancreatic cancer. The patient may be the first long-term survivor following robotic radical pancreatectomy for pancreatic ductal adenocarcinoma. Our findings underscore the rationale of Yonsei selection criteria for margin-negative anterior RAMPS and may also suggest the oncologic feasibility of minimally invasive DPS in well-selected patients with pancreatic cancer.
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![Perioperative surgical outcomes. Low attenuated pancreatic tumor located to the pancreatic body (A) with obstructive distal pancreatic duct dilatation (B) was noted on pre-operative radiologic images. The mass was confined to the pancreatic body with intact fascia layer between the pancreas and left adrenal gland. In addition, tumor was apart from celiac axis more than 2 cm. Therefore, it was possible to be removed safely by modified anterior RAMPS \[note the dissection plane, white dotted line, (A)\]. Robot-assisted anterior RAMPS was performed, and pathology examination revealed that the tumor was a pancreatic ductal adenocarcinoma with pT3N0M0, stage IIA (C and D). Postoperative adjuvant radiotherapy was given (E). Postoperative CA 19-9 declined and remained within the normal range (F). ^\*^Soft tissue around celiac axis. pP, proximal pancreas; dP, distal pancreas; SAO, the origin of the splenic artery; SV, the junction of splenic vein to superior mesenteric vein; RAMPS, radical antegrade modular pancreatosplenectomy.](ymj-55-276-g001){#F1}
